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QUESTIONS
1. How do growth factors and growth factor receptors work?
2. What is the rationale for studying EGFR in the nervous system?
3. How did the investigators test their hypotheses?
4. What were the major findings of the study?
5. What may be the clinical implications of the study?
6. What studies could be performed to confirm or further the observations reported in this article?
Among its many important functions, skin serves as an interface with the environment, 
including providing the ability to sense pain, touch, vibration, and temperature. To 
accomplish this, the skin is richly innervated, with complex interplay between skin 
cells and the neural system in mediating cutaneous sensation. This is supported by a 
highly organized pattern of three horizontal nerve plexuses (Botchkarev et al., 1997; 
Maklad et al., 2004). The epidermal growth factor receptor (EGFR) family appears to 
be important in nervous system development (Casalini et al., 2004). This family of 
proteins includes EGFR, Erbb2/HER2, Erbb3/HER3, and Erbb4/HER4, all of which are 
expressed in the nervous system (Casalini et al., 2004). Some members of this family—
Erbb2, Erbb3, and Erbb4—have been strongly implicated in neural development (Lee 
et al., 1995; Lin et al., 2000), but EGFR has not yet been well studied.
To begin to understand the role of EGFR in neural development in the skin, Maklad 
and co-workers (2009, this issue) utilized egfr-null mice, which lack EGFR receptors entirely, and mutant mice, which 
lack EGFR receptors in the skin. When these mice were compared with wild-type mice, differences were observed 
after initial embryonic development of the nervous system but during times when a peripheral nervous system 
“pruning”effect would normally occur. Overall, the egfr-null mice had a hyperinnervated but disorganized array of 
cutaneous nerves; this pattern was also observed with receptor subtypes such as lanceolate endings. Using skin-
specific mutant EGFR it was found that EGFR is required for development of the sensory component of the peripheral 
nervous system contributed by the dorsal root ganglion (DRG), but not DRG or Schwann cell development. In sum, 
EGFR appears to be important in regulating axonal outgrowth and branching, independent of the DRG.
Through the following questions, we examine this paper in greater detail. For brief answers, please refer to 
http://network.nature.com/group/jidclub.
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